Periorbital dermoid cysts should be removed because they commonly leak their irritant contents into the surrounding tissues. The underlying bone may, however, be involved in patients with dermoid cysts at the outer canthus. Computed tomography studies of 70 patients (43 men and 27 women, aged 30 months to 63 years, mean 29 years) with proved dermoid cysts of this type were reviewed. The lesion was always unilateral; 34 were on the left. The bone of the lateral wail and superotemporal angle of the orbit showed the foliowing abnormalities, often in combination: pressure erosion in 61 cases and an otherwise abnormal shape, probably developmental, in 55; the dermoid cyst entered a tunnel or canal through the lateral wall in 24; a blind pit or crater in 15; and a cleft in 20; many patients also showed abnormal bone texture. These findings are extremely important for planning adequate surgery, and indicate that bony involvement is much more frequent than previously appreciated. (Br_r Ophthalmol 1993; 77: 789-794) 
55; the dermoid cyst entered a tunnel or canal through the lateral wall in 24; a blind pit or crater in 15; and a cleft in 20; many patients also showed abnormal bone texture. These findings are extremely important for planning adequate surgery, and indicate that bony involvement is much more frequent than previously appreciated. (Br_r Ophthalmol 1993; 77: 789-794) Dermoid cysts around the orbits may come to surgery for cosmetic reasons, but our experience, described in a previous paper,' indicates that they should be removed because they almost invariably leak their highly irritant contents into the surrounding tissues. The orbital inflammation which ensues is often severe and intractable and makes subsequent complete removal of the cyst much more difficult.
Even primary surgery may not be simple, however. A number of scattered reports have indicated that the underlying bone may be abnormal in some patients with dermoid cysts at the outer canthus, and that this may be manifest radiologically, particularly on x ray computed tomography (CT). However, the implication that this is relatively uncommon is not in accordance with our experience. Since an appreciation of the possibility of bone involvement is important when attempting complete excision of these lesions, and perhaps insufficiently emphasised in the literature, we reviewed our case material to determine the nature and frequency of osseous abnormalities. Figure 1 'Recurrent' right orbital dermoid cyst in a man aged 50. Operating via the upper lidfor a 'lipoma' 10years previously, the surgeon found that 'it extendedfurther back than I could safely reach'. (A, B) 2 mm computed tomography sections. A low density dermoid cyst lies mainly within the orbit, but extends through a cleft into the temporalfossa. The rather hazy capsule was found at repeat surgery to contain inflammatory tissue. Note the generalised dysplasia ofthe lateral wall of the orbit. compressed surrounding tissues, was visible in 49 patients (70%).
The bone of the lateral wall and superotemporal angle of the orbit was thought to be completely normal in only one patient. In the others, the following types of abnormality were seen, often in combination: (1) pressure erosion, usually smooth: 61 (87%); (2) an abnormal shape thought not to be explained by pressure erosion (Fig 1) : 55 (79%); (3) a tunnel or canal, defined as a defect running from one surface of the bone, usually on the lateral wall ofthe orbit, right through to the other surface, usually in the temporal fossa, and (Fig 2) . Tunnels, pits, and clefts tended to be seen in different individuals, so that 52 (74%) of the patients showed some defect of this kind, associated in 47 (67%) with a more widespread abnormality of the shape of the lateral wall, suggestive of maldevelopment rather than pressure effects. Despite the fact that the bone defect was often narrow, and poorly appreciated without wide window images, low density material, suggesting an extension ofthe dermoid cyst, was identifiable within the cleft in 41 patients (59% overall and 79% of those with a bone defect of this type), and these extensions were confirmed at surgery (Figs 2, 3). Three patients showed erosion through the roof of the orbit to the cranial cavity.
Plain films were useful only in the patients with major bone defects. In one patient a deep pit, running posterosuperiorly and not immediately Figure 3 This 19-year-old boy, with a history ofjuvenile rheumatoid arthritis, had undergone surgery 6 years previously for a lump at the right eyebrow, and was subsequently symptom free. He later returned complaining of headache and intermittent inflammation ofthe upper lid and scar. His vision became blurred when he pressed on the swollen temporalfossa. He had 2 mm axial proptosis, and when the eye was gently pushed posteriorly, a soft mass appeared in the temporal fossa (A). Computed tomography (B, oblique reformatted image) showed a complex dermoid cyst passingfrom the temporalfossa through a large, tortuous tunnel, into the orbit. apparent on CT, was shown on MRI to contain material with signal characteristics identical to those of the adjacent dermoid cyst. An intraosseous prolongation of the cyst was confirmed at surgery (Fig 4) . Discussion Ocular and orbital lesions account for half the dermoid cysts in the head and neck region, which in turn represent about 7% of those arising anywhere in the body; almost two thirds arise at the lateral border of the orbit.2 These cysts are developmental, and it was long ago suggested that the superotemporal angle of the orbit is a common site because they arise in relation to the frontozygomatic suture" or to the lower end of the coronal suture; development ofthe fetal nasooptic groove, which occuplies this region, is particularly complex, especially laterally.2 It is not surprising, therefore, that in the presence ofa dermoid cyst the bone in this region shows morphological changes suggesting anomalous development (as in almost 80% of this series), nor that it should be involved in the malformative process, as in almost three quarters of our patients.
Surgery has been carried out on lateral canthus dermoid cysts for many years: Cruveilhier recounted that Dupuytren removed a cyst from the lateral brow, intimately related to the underlying bone, whose contents had the appearance, consistency, and 'even the taste' (!) of melted butter.3 In 1847 Boyer was obliged to operate three times on a 'recurrent' cyst before becoming aware that its deep portion had a genuine 'insertion' on the frontal bone, 'whose substance, compact However, dividing orbital dermoid cysts into superficial and deep varieties, they found one of four superficial lateral cysts to be associated with a 'notched supraorbital rim' and another, adherent to bone at the lateral canthus, to have a widened frontozygomatic suture. The majority of deep lateral lesions were accompanied by bone erosion. One patient had a full thickness orbit to temporal fossa bone defect and another a cleft. Benes3" illustrated one case in which a large pit expanded the lateral wall of the orbit.
Nugent et al32 commented on bone abnormalities in a series of patients with periorbital dermoid cysts, 12 of which lay laterally. Their findings, are rather difficult to analyse (and two lesions in the series were unconfirmed histologically), but they illustrate three patients with pressure erosion, one with a tunnel, and another with pressure erosion, abnormal shape, and a pit extending from the temporal surface of the bone and not specifically identified. The low density of the cyst contents extended into the bone defect in the patients with the pit and tunnel; the authors suggest that the latter is due to 'widening of a suture line', but it appears slightly too high and wrongly oriented to be the frontozygomatic suture, the only likely candidate. 33 Symptoms and signs relating to the bone defects have been described. Whitney et alt4 reported a patient with a 'collarstud' lesion, most ofwhich lay within the orbit, who presented with proptosis induced by mastication: exercise of the temporal muscles forced the contents of the superficial portion of the cyst through a tunnel, shown clearly on CT, into the orbit. Another patient's degree of proptosis increased from 2 mm to 8 mm on clenching the teeth or resting the temple on the hand.35 A man in whom CT showed an orbital dermoid cyst extending through a laterally placed tunnel, confirmed at surgery, could induce diplopia by pressure on the temple,' while another, whose tumour appeared to have arisen in the greater wing ofthe sphenoid, extending medially into the orbit and lateral to the temporal fossa, could produce oscillopsia at will by chewing.37 When pressure was applied to the anterior orbit of our patient shown in Figure 3 , an obvious bulge appeared at the temple. The infrequency of intracranial spread in our series (less than 5%) is in keeping with the findings of Ruge et at38 who, reviewing extracranial masses in children, found 'a distinctly low incidence of intracranial extension . .. in lesions situated at the lateral aspect of the supraorbital ridge'; they illustrated one dermoid cyst with a large pit in the outer surface of the squamous temporal bone, but did not comment on what appeared to be an outer canthus tunnel at the site of the frontozygomatic suture in the same patient.
The bony anomalies are of much more than academic interest. Firstly, despite the developmental nature of the dermoid cyst, patients may be in adult life when they present with an acute inflammatory reaction, due presumably to leakage of cyst contents (Fig 2) . In such circumstances, inflammatory tissue may largely obscure the capsule and low density contents which otherwise characterise this lesion on CT, each identifiable in about 70% of our patients, but recognition of the typical bony anomalies should facilitate correct diagnosis and appropriate management.
Secondly, and of more general application, preoperative awareness of the likelihood of bony involvement is, we believe, essential for proper conduct of surgery (Fig 1) . It is essential that when a dermoid cyst is excised all the epithelial lining should be removed. If any epithelium is allowed to remain, it continues to secrete highly irritant material which produces severe orbital inflammation. These 'recurrent dermoids' also usually become infected, and the resulting abscess and sinus formation produces considerable scarring, which renders excision of the epithelium, now buried, extremely difficult.
IMPLICATIONS FOR MANAGEMENT
This review shows that the majority of dermoids in and around the lateral part of the orbit extend into the bone, and that many reach the temporal fossa. It is essential that, in planning his approach, the surgeon is fully aware of the true extent of the lesion. Ideally, consultation with the radiologist will ensure that adequate exposure is obtained. Unless bone involvement is limited and very anterior, removal of the lateral wall of the orbit is required to enable the whole dermoid cyst to be dissected free. Meticulous dissection of any extension to the temporal fossa, combined with drilling out any tunnels or clefts in the bone (Fig 4) , will ensure that all the epithelium is removed. This will avoid the situation we have encountered on a number of occasions, where a surgeon has removed the presenting orbital portion of the cyst and left its deeper or extraorbital portions untouched, when disastrous inflammation, with abscess and sinus formation, ensued.
Many recent articles on the operative aspects of lateral canthus and lateral orbital dermoid cysts, although pointing out that the cyst may be attached to the periosteum,39 do not specifically address extension of the tumour into the bone,4' probably because the frequency of bony involvement has been underestimated. Since we believe it extremely important to be forewarned of the presence and extent of bony involvement, we recommend that appropriate imaging be carried out in all cases of suspected dermoid cyst, except perhaps when the lesion is both superficial and mobile in all directions; limited mobility probably indicates fixation to bone.'1 Ultrasonography can show the cyst to extend through a major bone defect, but is blind to most of the small but surgically important intraosseous extensions shown with such clarity by CT, and not evident on plain films; we would therefore disagree strongly with the suggestion that CT (or MRI) is indicated only ' 
